The consequences of electric field acceleration and an inhomogeneous magnetic field on auroral electron energy distributions in the topside ionosphere are investigated. The onedimensional, steady state electron transport equation includes elastic and inelastic collisions, an inhomogeneous magnetic field, and a field-aligned electric field. The case of a self-consistent polarization electric field is considered first. The self-consistent field is derived by solving the continuity equation for all ions of importance, including diffusion of O + and H + , and the electron and ion energy equations to derive the electron and ion temperatures. The system of coupled electron transport, continuity, and energy equations is solved numerically. Recognizing observations of parallel electric fields of larger magnitude than the baseline case of the polarization field, the effect of two model fields on the electron distribution function is investigated. In one case the field is increased from the polarization field magnitude at 300 km to a maximum at the upper boundary of 800 kin, and in another case a uniform field is added to the polarization field. Substantial perturbations of the low energy portion of the electron flux are produced: an upward directed electric field accelerates the downward directed flux of low-energy secondary electrons and decelerates the upward directed component. Above about 400 km the inhomogeneous magnetic field produces anisotropies in the angular distribution of the electron flux. The effects of the perturbed energy distributions on auroral spectral emission features are noted.
INTRODUCTION
Numerous studies during the past quarter century have shown that auroral electron precipitation into the Earth's atmosphere produces substantial enhancements or perturbations in several ionospheric and atmospheric parameters such as ionization, excitation, and thermal effects. These studies, however, have not considered the possibility that autorally produced changes in atmospheric/ionospheric parameters may, in turn, cause perturbations to the phase space distribution of the precipitating electrons. This possibility could not be investigated quantitatively prior to the development of electron transport codes that compute the evolution of the electron intensity I(z, e, I•) as a function of altitude z, energy e, and pitch angle /• as the stream penetrates into the inhomogeneous atmosphere. Electron transport has been studied by several investigators in recent years [Berger et al., 1970 ; Banks and Nagy, 1970; Nagy and Banks, Polarization electric fields exist whenever there are gradients in the electron density and temperature, and fieldaligned currents provide an additional component of electric field. A precipitating electron itux contributes to the field-aligned current not only directly but also through enhanced ionization produced by its interaction with atmospheric gases. In addition, a suprathermal electron stream heats the electron gas, resulting in an increase of the electron temperature. In turn, an upward directed polarization field accelerates the downward moving electrons and decelerates the upward moving component. In this context, downward means the direction from the magnetosphere into the ionosphere along the magnetic field line; upward is in the opposite direction. The perturbed electron energy distribution results from the effects of the polarization field on the ionospheric parameters and, in turn, implies a change in the polarization electric field, that is, the physical processes are coupled. The polarization electric field represents the baseline value of a parallel electric field in the topside ionosphere.
Several processes have been proposed in the literature to show that additional parallel electric fields can be supported self-consistently under various conditions. These mechanisms (reviewed by Kan [1982] and Lundin and Eliasson [1991] ) include anomalous resistivity, double layers, electrostatic shocks, pitch angle anisotropy, magnetic mirror effect on parallel currents, thermoelectric effects, and Alfv•n waves. As the accelerated auroral electrons impinge on the atmosphere, ionization and hence the ionospheric conductivity are enhanced. In addition to the loss cone constriction on the upward field-aligned current, anomalous resistivity due to current-driven instabilities can also limit the current and may lead to a potential drop along field lines [Stasie•vicz, 1984; Boehm et al., 1990] . Observations of upward field aligned ion beams ..and electric field reversals suggest that the low-altitude boundary of an auroral potential structure may be located below .1000 km [Mozer, 1980 [Mozer, , 1981 .
The electron acceleraii0n mechanisms enumerated above are believed to opera{•,primarily above the thermosphere; however, to close the magnetosphere-ionosphere circuit, the current continuity condition requires the presence of fieldaligned currents. processes. In this paper we investigate the consequences of the parallel electric field that is associated with electron precipitation and auroral arc formation.
ELECTRON TRANSPORT EQUATION
The interaction of suprathermal electrons with the partially ionized gas in the thermosphere is described by the electron continuity equation of (,v,t) at + v. v, t) + t)]
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For the treatment of auroral electron transport, a number of approximations can be made to simplify the nonlinear Boltzmann equation in order to arrive at a linear transport equation. The transit time of precipitating electrons along the magnetic field lines is short compared to changes in the atmosphere in response to electron impact. Thus the structure of an auroral potential region is likely to be controlled by its boundary conditions, and auroral electron transport is generally considered to be quasi-static. The explicit time dependence of the electron distribution function is therefore neglected (Of/Or = 0). For the magnetic field strength and average mean free path in the topside ionosphere, the electron gyrofrequency is much larger than the collision frequency. The transport of an individual electron can then be represented by the motion of its guiding center. Consequently, the average motion is symmetric with respect to azimuth and one-dimensional along the geomagnetic field.
The interaction of the streaming electrons with the ambient electron gas is approximated by a continuous energy loss process. The energy loss to the axnbient electrons with density ne is specified by the. loss function oe(e) [ 
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Excited states of atoms and molecules with electron impact cross sections that maximize at low energies are expected to be enhanced by the presence of parallel electric fields.
